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DETAILED ACTION 

Response to Arguments 

1 . Applicant's arguments with respect to the claims have been considered but are 
moot in view of the new ground(s) of rejection. 

2. The drawings were received on 09 February 2009. These drawings are 
accepted and overcome the previous objections to the drawings. 

3. Applicant's amendments to the specification to rewrite the abstract and add the 
appropriate section titles are accepted and overcome the previous objections to the 
specification. 

4. The amendments to claims 1 1 and 1 3 overcome the previous 35 USC §112, 2 nd 
Paragraph rejections to these claims. 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claims 1, 2, 10-14 and 17-19 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Applicant's Admitted Prior Art (hereinafter AAPA) in view of Marchi 
(US 6,512,575). 

[claim 1] 
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Regarding claim 1 , AAPA discloses a 3D image sensor comprising a light source 
emitting a modulated emitted signal into the viewed scene; and a receiving array 
consisting of a plurality of pixels, the pixels generating a received signal for every pixel 
individually from a demodulation signal comprising a predetermined phase position with 
respect to the emitted signal and from the detected radiation reflected by the scene, the 
received signal being used as a measure of distance (Specification, p. 1, Paragraphs 2- 
4). However, AAPA does not disclose calibrating the receiving array as claimed. 

Marchi discloses a similar system which measures a distance to an object using 
modulated light (Figure 3). Marchi further discloses a calibration procedure which can 
be performed at specified intervals to ensure that the same value will be given for all 
operating conditions (c. 11 , 1. 1 3 - c. 1 2, 1. 57). In the calibration procedure of Marchi 
the receiving portion is exclusively illuminated with a first modulated calibrating radiation 
having a first phase position of a modulation thereof with respect to the demodulation 
signal, and the received signal generated by the detector during the illumination is 
evaluated (c. 13, 1. 3 - c. 16, 1. 19). Therefore, it would be obvious to calibrate the 
device of AAPA as taught by Marchi to ensure that accurate measurement of distances 
will be obtained. While Marchi discloses performing the calibration for a single 
detector, it is noted that the system of AAPA discloses an array of detectors 
(Specification, p. 1 , Paragraphs 2-4). Therefore, it would be obvious to apply the 
calibration procedure of Marchi to each pixel in the array of detectors of AAPA to ensure 
the accurate measurements could be obtained from each detector, 
[claim 2] 
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Regarding claim 2, AAPA in view of Marchi discloses detecting the relative phase 
deviation between the pixels (e.g. detecting the phase error for each detector; Marchi, c. 
15, 1.4-c. 16,1.2). 
[claim 10] 

Regarding claim 10, Marchi discloses a second calibrating measurement carried 
out with a second modulated calibrating radiation having a second phase position of a 
modulation thereof between the second calibrating radiation and the demodulating 
signal, the second phase position differing from the first phase position (c. 13, 1. 3 - c. 
14, 1. 36). 
[claim 11] 

Regarding claim 1 1 , Marchi discloses that the modulation and therefore the 
phase position may be freely adjustable (c. 14, II. 30-36). 
[claim 12] 

Regarding claim 12, Marchi discloses the use of a target to reflect illumination to 
a detector, but does not disclose another modulated light source. Official Notice is 
taken that a reference light source may be provided instead of a target for calibration. 
Therefore, it would be obvious to use a second modulated light source to provide the 
modulated illumination for the calibration procedure of Marchi since the use of a specific 
calibration light source is an art recognized equivalent which would provide direct 
illumination without the need for the illumination to be reflected by a calibration target, 
[claim 13] 
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Regarding claim 13, Marchi discloses calibration radiation which is generated by 
the modulated light source, wherein the calibrating radiation is deflected from the 
modulated light source to the detector and an external light path for illuminating the 
scene by the modulated light source is interrupted (Figures 1 and 2; c. 1 1, 1. 45 - c. 12, 1. 
15). 

[claim 14] 

Regarding claim 14, AAPA in view of Marchi disclose detecting pixel individual 
phase differences (e.g. phase error), but do not explicitly disclose storing the pixel 
individual phase differences in a lookup table. Official Notice is taken that it is well 
known in the art to store calibration results in a memory so that the calibration results 
are not lost if power is removed from the system. It is further well known to store 
information in lookup tables so that the information may be easily accessible, and 
information corresponding to different items can be prevented from being mixed up. 
Therefore, it would be obvious to store the calibration results (e.g. phase, gain and 
offset errors) for each detector in a lookup table to ensure the values are not lost or 
mixed up. 
[claim 17] 

Regarding claim 17, Marchi discloses a second phase position which differs from 
the first phase position which is caused by delaying the second radiation relative to the 
first radiation or by delaying the demodulation signal, and wherein an actual physical 
transit distance respectively of both the first and second calibration radiations to the 
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receiving array remains the same (c. 13, 1. 3 - c. 14, 1. 36; virtual target distances), 
[claim 18] 

Regarding claim 1 8, AAPA in view of Marchi discloses that the distance to the 
viewed scene for a given one of the pixels is respectively measured based on the transit 
time which is determined from the received signals that is generated by mixing the 
demodulation signal with a pixel signal representing the detected radiation so as to 
determine a phase position of a modulation of the detected radiation relative to a 
modulation of the modulated emitted signal (AAPA, Specification, p. 1, Paragraphs 2-4). 
[claim 19] 

Regarding claim 19, AAPA discloses a method of operating a 3D image sensor 
having a receiving array that includes a plurality of pixels, the method comprising: in an 
operation mode, generating a modulated illuminating radiation and an operating 
demodulating signal, both having a modulation with the same modulation frequency, 
illuminating a 3d scene with the modulated scene illuminating signal, and reflecting the 
modulated scene illuminating radiant from the 3D scene to the receiving array, receiving 
the reflected radiation with the pixels of the receiving array and producing respective 
operation output signals, demodulating the respective operation output signals with the 
operating demodulating signal to produce respective demodulated operation output 
signals of the pixels and determining a respective distance to a respective point of the 
3D scene respectively for each one of the pixels form the demodulated operation output 
signals (Specification, p. 1 , Paragraphs 2-4). However, AAPA does not disclose a 
calibration method as claimed. 
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Marchi discloses a similar system which measures a distance to an object using 
modulated light (Figure 3). Marchi further discloses a calibration procedure which can 
be performed at specified intervals to ensure that the same value will be given for all 
operating conditions (c. 11,1. 13 - c. 12, 1. 57). The calibration procedure or "mode" of 
Marchi generates a fist modulated calibration radiation and a calibrating demodulation 
signal, both having a modulation with the same modulation frequency, illuminating the 
receiver with the first modulated calibrating radiation having a first phase position of the 
modulation thereof and demodulating respective calibration output signals of the pixels 
with the calibrating demodulation signal to produce a demodulated calibration output 
signal, and determining calibration parameters from the demodulated calibration output 
signal (c. 13, 1. 3 - c. 16, 1. 19; e.g. a phase difference with respect to a desired result is 
determined). Therefore, it would be obvious to calibrate the device of AAPA as taught 
by Marchi to ensure that accurate measurement of distances will be obtained. While 
Marchi discloses performing the calibration for a single detector, it is noted that the 
system of AAPA discloses an array of detectors (Specification, p. 1 , Paragraphs 2-4). 
Therefore, it would be obvious to apply the calibration procedure of Marchi to each pixel 
in the array of detectors of AAPA to ensure the accurate measurements could be 
obtained from each detector. Once calibrated, it would be obvious to use the obtained 
calibration parameters during the operating mode as taught by Marchi (c. 15, II. 25-61) 
so that the detected distance is accurate. It is noted that while the demodulation and 
compensation steps occur simultaneously in the compensation taught by Marchi, the 
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claim as written does not explicitly define the order in which these two steps must occur. 

Conclusion 

7. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Timothy J. Henn whose telephone number is (571) 272- 
7310. The examiner can normally be reached on M-F 11-7. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David Ometz can be reached on (571 ) 272-7593. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Timothy J Henn/ 

Primary Examiner, Art Unit 2622 



